I
n studies of public health and morbidity different concepts and measurements are used without taking into account their different origins and prerequisites. The measurements are often seen as interchangeable alternatives. Differences may be related to methodological context, for example because they are based on different sources of data (from registers or surveys), 1 2 or on different informants (physicians or patients). [3] [4] [5] There may also be differences in their theoretical context, concerning for example their focus (medical symptoms or social consequences for the person). 6 7 These aspects have been discussed theoretically before, but few attempts have been made to empirically study the differences. Here we intend to deepen the discussion and use empirical data to show differences between different measures taken from the same population.
The concept trilogy of ''illness,'' ''disease,'' and ''sickness,'' has been used to capture different aspects of ill health, and here we will apply the following, generally used, definitions of them. [8] [9] [10] [11] [12] [13] [14] [15] Illness is defined as the ill health the person identifies themselves with, often based on self reported mental or physical symptoms. In some cases this may mean only minor or temporary problems, but in other cases self reported illness might include severe health problems or acute suffering. 16 It may include health conditions that limit the person's ability to lead a normal life. According to this definition illness is seen as a rather wide concept.
Disease, on the other hand, is defined as a condition that is diagnosed by a physician or other medical expert. Ideally, this would include a specific diagnosis according to standardised and systematic diagnostic codes. This would in most cases also mean that the specific condition has a known biomedical cause and often known treatments and cures. However, it should be mentioned that there are several limitations to this ideal in practice. One is the fact that a number of medical diagnoses have to be based on subjective information from the patient concerning pains and feelings. Another limitation is the fact that a number of diagnoses are based on syndromes and complex interrelations between different organ systems and thus are not always very specific.
Sickness is related to a different phenomenon, namely the social role a person with illness or sickness takes or is given in society, in different arenas of life. One type of data concerning a more limited aspect of sickness is that relating to sickness absence from work. Such data are often used to measure social consequences for the person of ill health. 1 2 17 18 Here data on sickness absence will be used to measure sickness.
These three concepts are often thought to overlap (fig 1) in that a person who does not feel well, is diagnosed by a physician, and then, if the problems are serious and affect their ability to work, is sick listed. In reality, however, things are not this simple. In some forms of experienced illness the person never bothers to have the condition confirmed by a physician, either because the problem is too small or because there is not much help available. Some illnesses and diseases do not lead to sickness and most illnesses and diseases do not lead to sickness absence, either because they do not lead to a reduction in the work capacity needed, or the person may still choose to work, that is to be ''sickness present''. 19 Apart from these three concepts, which seem to be related in a complex way, we have a fourth one-the concept of health. The concept of health has been defined and understood in many different ways. 20 Often the term is used as the opposite of illness or disease, so that the more you have of illness or disease, the less you have of health and vice versa. In the past decade however, health has often been understood to belong to a completely different dimension from disease or illness and thus, not defined as their opposite. In this tradition various definitions of health are used, for instance health is defined as wellbeing, or as capacity to act to reach vital goals, or the possibility of experiencing meaningful life.
Such more theoretical definitions are well in line with the results from different surveys in which lay persons are asked how they define health: actually most people do not see health only as a state where they are free of serious illness and disease. 4 9 20 Even more complex are the concepts sickness and sickness absence. The possibility of doing a job or playing an important social part depends on the actual conditions in society, in the labour market, and in the person's abilities to cope with these conditions.
In some western nations, including Sweden, there have been large fluctuations in levels of sickness absence in the past decade. 21 This has lead to questions of whether this is related to corresponding changes in illness and disease or whether it is the conditions of the labour market that vary, or something else.
The consequences of using different concepts and different types of data need to be further analysed. The aim of this study has been to study the relation and overlap between different measures of morbidity and health with the help of empirical data from the Swedish population. We are also trying to test to what extent different measures can substitute for each other as indicators when the aim is to identify time trends or differences between different population groups in the society.
METHODS
Annual survey and register data covering the working population in Sweden were used for the analyses.
The survey data used were from the yearly Swedish Survey on Living Conditions (ULF) made by Statistics Sweden, which includes many health related questions. A random sample of around 7000 people aged 16 to 84 who have been interviewed in their homes each year since 1974 is provided. Mostly new respondents are contacted each year. The drop out rate for the past 15 years is slightly over 20%. 22 In this study data from the survey covering 1988 to 2001 were included for the sample of employed and self employed persons aged (annual data for around 3500 persons). Because the questionnaires differed from year to year all years could not be included in some cases.
Register data from the National Social Security Board was obtained for the same people concerning the number of compensated sick leave days during that year. In Sweden all employed and self employed persons are entitled to sick leave benefits if their ability to work is reduced because of disease or injury. From 1994 to 2003 benefits for the first two weeks of a sick leave spell were paid by the employer, and not registered by the social insurance offices.
Registered sickness absence for more than 14 days has in most cases been used as a more robust measure. It is important to note that in Sweden there is no limit for duration of a sick leave spell.
In the ULF survey, the interviewers are specially trained for their task and used a well structured interview guide with standardised questions recurring each year.
Illness was operationalised with the help of the answers to a group of questions concerning different kinds of symptoms such as pain in neck, shoulder, back, hip, hands, elbows, knees, legs as well as questions about asthma and allergy. Persons reporting any such symptoms were considered to have an illness. Questions about sleeping disorders, fatigue, and anxiety were also used as a complement in some cases. For this study a person was considered to have a disease if they had been categorised with a diagnostic code according to ICD-9. 23 To measure the existence of this the introductory question; ''Have you any long lasting disease, trouble from a handicap, or any other weaknesses?'' was given. In the case of a positive answer the respondent was asked to explain in more detail what the problems were, if they had visited a physician, been given a diagnosis, received medical treatment, or had a medical examination.
Self reported health was operationalised through the question: ''In your opinion, how is your state of health? Is it very good, good, fairly, bad, very bad?'' Those answering very good or good were considered perceiving their health to be good.
Most questions in ULF are tested in re-interview studies and in other methodological studies. Their reliability is well reported. 24 25 Statistical analyses In the analyses data for different years were combined to calculate frequencies and overlap between the different measures and correlation coefficients. The accumulated effects of illness and disease on sickness absence were
RESULTS
In the Swedish employed population aged 16-65, there were quite high numbers reporting morbidity according to the empirical definitions used. Table 1 presents the most current data.
N Almost 70% reported some kind of illness such as pain in different parts of the body, sleeping disorders, anxiety, or fatigue.
N About 40% had a long term disease in the sense that it was specified or diagnosed according to a diagnostic code. Some 15% reported having more than one such disease.
N About one in seven in the working age population had had at least one sick leave spell of two weeks or more during the year when interviewed.
N About one in four had no illness, disease, or sickness according to the definitions used here.
N More than 80% reported their state of health as good or very good. Only 4% said they felt their health was very poor.
Considering social characteristics, similarities between the three definitions of ill health were found. Women had a higher share in all three categories of morbidity, but the difference was largest with respect to sickness absence. Older people, blue collar workers, and people with low incomes also had higher rates of morbidity in all three categories, while those with a university degree had a lower rate in all three.
When it comes to the degree of overlap between the three different aspects of morbidity no perfect fit is of course to be expected. Figure 2 gives a comprehensive picture of how weakly the different concepts were related to each other during the four years. Eight per cent of all respondents fell into all three groups of morbidity including general illness, disease, and a sick leave spell of two weeks or more. Twenty five per cent had none of these. In the other cases, the three groups were combined in various ways. (The correlation coefficients that could be calculated were highly significant but rather low). Figure 2 and table 1 illustrate how different kinds of health problems can be present without participants having to be sickness absent, how acute disorders do not always have to reflect a disease, and the fact that many people with long term diseases or disorders are not on sick leave, and so forth.
To scrutinise some of these differences in more detail we analysed how various aspects of morbidity have developed over time in Sweden. In figure 3 , we follow some indicators of physical and mental ill health, as well as sick leave in the employed population between 1988 and 2001 (excluding 1990-1993 because of lack of data). Again, this figure creates a complex picture. There was a slight increase in the rate of persons with long term disease in the 15 years (4.4¡2.2% 
What this paper adds
The fact that illness, disease, and sickness absence have been found to be so different in terms of magnitude and development over time shows the need for a very careful use of different concepts and indicators. The comparatively low degree of overlap between them further shows that they represent different realities.
between 1988 and 2001). Long term sickness absence increased only during the latest years. (Comparison is however difficult in this context because of the change in insurance terms especially before 1994). At the same time the incidence of shoulder pain increased more sharply (9.3¡2.2%). Above all, increasingly more people report fatigue (20.1¡2.2%) and sleeping disorders (13.1¡1.7%).
In both of these latter cases, the frequency doubled over the years. Also the reporting of shoulder pain (9.3¡2.2%) and anxiety (10.1¡1.6%) increased. In contrast with these trends, however, the number of people reporting poor general health did not increase. In figure 4 multiple correlation coefficients are presented from 1994 to 2001. The result is based on multiple regression analyses with sickness absence as the dependent variable and pain in different parts of the body, sleeping disorder, fatigue, and anxiety as the independent variables. After 1997 disease and illness together seemed to explain increasingly more of the sickness absence for every year that passed. During the years before 1997, there was instead an opposite trend. The interrelation was greatest in the last year-2001 (although it was highly significant each year).
DISCUSSION
In the debate about health, ill health, sickness, and sickness absence there is often a confusing use of different concepts. These different concepts are often used as interchangeable alternatives, although they are based on very different conceptual and material prerequisites. Our purpose has been with the help of extensive population information to show the different pictures they actually give. We found that most people have some sort of illness or complaint. Fewer had been registered with some sort of disease. Even fewer had been on sick leave. The overlap between the categories was fairly low.
At the same time different concepts showed partly different trends over time. The share of people who report poor health has hardly changed at all, but there is an increase in the proportion that has complaints. This is particularly the case for shoulder pain, fatigue, and sleeping problems. The share reporting longlasting disease has grown slightly. The share of people on sick leave has risen.
Another result of this study was the fact that basically the same social differences could be found in all three dimensions of morbidity. Illness, disease, and sickness absence were related to occupational class, education, economic resources, and sex and age in about the same ways.
The fact that the different measures followed the same social dividing lines despite the large differences in levels in each indicator of morbidity may be seen as a sign that differences between the indicators are not systematically biased in relation to social characteristics. In other words this means that partially and crudely they reflect the same basic differences in society.
Methodological considerations
The source used was a big Swedish social survey (ULF), which means that most data were self reported, for example the diagnostic codes were based on information given by the participants themselves. None the less, data on diagnoses in ULF is considered to have a comparatively high degree of reliability, in part because of the high quality achieved through a very thorough interview technique with the aid of numerous questions concerning complaints, disability, medical contacts, medication, handicaps, etc. Actually, this method might give more information than most other data sources. Also the diagnoses collected in this manner are very comprehensive compared with register data that often only cover a few specific categories.
Data on sickness absence from the National Social Security Board are considered very reliable. However, it is not optimal that our indicator of sickness absence is measured on an annual basis rather than a more delimited reference period as is the case for the survey data.
To explain sickness absence a regression model was used although the distribution of the absence (the dependent variable) was rather skewed. Other models and statistical procedures were however also tested (based on dichotomisation of the dependent variable and logistic regression). The overall picture seems always to be the same.
Different indicators mean different things
Although the different indicators for a number of reasons are not expected to be perfectly correlated, it is still surprising that the overlap is so low. The big discrepancies between the concepts imply that one has to be very careful with the use of different public health data.
Illness, disease, and sickness absence represent different aspects of morbidity and must be perceived as different phenomena. This also means that changes in one aspect need not correspond to changes in another. In other words, there is no necessary contradiction in the fact that some indicators of self reported general health in the Swedish population were comparatively stable in the 1990s, while the number who reported illness in the form of specific disorders, increased at the same time and that the share on sick leave rose since 1997.
There are a number of reasons why the different concepts of morbidity show different results. A first important fact, which has to be taken into consideration, is related to who defines a person's state of health, regarding among other things who has access to what kinds of knowledge. Is it the person who makes the definition, or is it decided by someone else, for example a physician?
A second important dimension concerns the severity of the condition in the sense of its consequences for the person. Some health problems can be seen as minor as they do not greatly affect the daily life of the person. Other health problems can be regarded as more severe as they limit the person more or less completely. Also important is whether the persons can learn to handle their problems, or perhaps learn to accept them as a natural part of their life situation.
A third important dimension is dealing with the temporal aspects of the health problem. Is it an acute state, a longlasting one, recurring, or even a chronic condition? A fourth dimension concerns the indirect consequences of a person's health condition. Does it cause social, economic, or other problems for the person regarding the role they normally have in society?
Concerning sickness absence the situation may for example have been, that weaknesses and health problems in the working age population produced more severe consequences during later years and underlying diseases became more problematic to handle at work because of changes in the labour market in terms of rising demands. [26] [27] [28] People with minor illnesses may have been less able to attend work as the demands at work increased.
The weak multiple correlations between illness and disease on one hand and sickness absence on the other are of special
Policy implications
There is a need to further develop empirical knowledge about how different aspects of morbidity are interrelated and how differences could be interpreted in terms of causes and effects of ill health.
interest. The ability to work despite an illness or a disease differs depending on type of work and work demands. This means that data on sickness absence tell us not only something about a person's illness but also about the job the person has, the demands and qualifications needed and possibilities that the person has to influence how to work and in what speed.
The multiple correlation also seems to change over time. Common sense often claims that with increasing numbers on sickness absence there must be a weaker connection to illness or disease. This is supposed to imply that people on sick leave are increasingly less sick when the numbers on sick leave goes up. The findings here however, point to an opposite interpretation. In the period when sickness absence was high in the population, the association with illness and disease was stronger, especially at the end of the period. In the middle of the 1990s, when sickness absence was lower, the correlation between the three indicators was also lower. Thus, after 1997 diseases taken together with illness seem to be the explanation for increasingly more of the sickness absence for every year that passes. It is also a well known fact that sickness absence (in, for example, Sweden) is related to the economic cycle and is low when the level of unemployment is high. The interpretation is said to be, that people with health problems, are more afraid to be away from work when the risk of losing the job is high.
In conclusion, the fact that illness, disease and sickness absence have been found to be so different in terms of magnitude and development over time shows the need for a very careful use of different concepts and indicators. The comparatively low degree of overlap between them further shows that they represent different realities. There is a need to further develop empirical knowledge about how different aspects of morbidity are interrelated and how differences could be interpreted in terms of causes and effects.
